In vivo saturation kinetics of two dopamine transporter probes measured using a small animal positron emission tomography scanner.
When estimated in vitro, the parameters which describe the binding of radiolabelled analogues of cocaine to sites on the dopamine transporter are very much influenced by the methodology used. In the present study, a small animal positron emission tomography (PET) scanner was used to estimate in vivo saturation kinetics for two carbon-11 labelled compounds presently used to monitor dopamine terminal function. The binding of [11C]CFT (WIN 35,428) in rat striatum was adequately described by a single-site model, giving an apparent dissociation constant corresponding to an intravenous dose of 242 nmol/kg. In contrast, the binding of [11C]RTI-121 was better described by a two-site model with the 'high-affinity' site or state (dissociation constant = 1 nmol/kg) being significantly occupied at doses routinely used in PET scanning. Such findings cannot readily be predicted from in vitro work, but could aid in both the choice of ligand and the model used in quantification of scan data. While multi-dose in vivo PET studies are difficult in man, rat PET can easily be employed either pre-clinically for putative radioligands, or experimentally, to study drug interactions and receptor occupancy related to functional efficacy.